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(54) [3SIU©£*] *SIK*tUS^^3.-;v©««*^ 



(57) [gift] 

[»)£] (i) unat^jL-^ssitttfiife, ^lt^ 

(ii)JKftS^-9yh*«WS*L-Cl^4IWltt, <?"OiKigI 
SD9r«fc Oft^fiStT±#$-^§^«t. (iii) tfrlE^- 



in 



j 



2 — 
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K^jL-^fcawtttB* jar 

<7)XS 

(i) WH^a^— rt'fcSiBcfite, ^UiWya- 

(iii) 1932^-9 yht^r<tt>H»Hfl:S'tf-4Cl 

(iv) ®MztiT^&mmtim&>o. —wmztix^ 
&v vHfeN&oi^is^Afts tix ^-mzx-wmcomzmwi 

(1) Vmwsv?l> LKimcD-mz&^^X-T^TcoM 

(2) {'[•MtA'P'illOSl?"^ Htctsv^Tt j^jL-zl'tSMl 

(3) ^as«ta»T*Mfta^rtBw->f k *as*r4 ; 

(5) iK«§^Tv^«ttf0rtI5t^-^yb^©?l§^ 

(6) v—5>'h<05!w3r<i:t)— «*Hfl:S-e-4ifc, 

(7) iwdstLT^ftWfee^iio, — :*ra»*s*vovfi: 

(8) ^\x-A-<9ft&<DSfcfe^T±fexg 

( i ) n*i w wnu im^-mza \ ^x-t^x com 

(n)*hSfc&t^^OM-+M Kf:tJWtyj.-;^i^ 
(Hi) ^S«^*^H»RtXrtl!!M?->f h' .1 

ttmmmmfr&ML. -e- Lxmt^ttmtKttw 

(v) *rc s tttt^netc y-?yb a*®^ 1 5 ft 



(VII) J«ftiM F£®jftffiirC3£tSU 

[ I**IM 4 ] 3«Sr < t & 5 n^> $ &m& $ tl £ 
AX\ 'J?%<bl>3cm<7)7i<.cr>E33m;Dp t,Z}3^X'J?%:< 

tX\ k L 3cm<?)7j<<5D£E;J}l£Dp £fc t ">TiJ«S: < 

h & . fih&B i-3w ^^>f BS^^m 

a. 

iSx.-frttMmmiz^ffimm t , &v ^ 

MIBff ^-m^^lBDi^Tj^ o 
[000 1 ] *9mt. *3BWtflB60iHfft»W-4. S 

[0002] Mrn-bXii. S=5tI.»^jSJRW7>IB2: 
[000 3] M«±§ ^fflWOfigi; tTffM$n/t 

[0004] i±^^««^^^-. mazcomtimzm 
t h iztm^mtmm^ * lx v ^ttfur^r 6 ^ ; 
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[00 0 5] +SSi*tM<7)M^tf#VV SMB. BfcfrKt 

^mmza^x. hf m^m (*is) k^as (it*) 

[00 06] ( HF ) HcoStti. 

tf»MiJfc£i§ffl , C£ Sid £ 0^»*jgtt 

«> t < immzti. xu^mt t < &v 
[0007] ttXd&Xflfemft&W&iJj&lt. M 

0i w«a^ ©iss^^t ^ ; 1 ^ , 

& , lSU^-;^tf»fflW»6*t5*'t4 - k 14, 
»{c*«Sflt<o^|li*tfd. £*UikTtaf<, tot 

[0008] Kfcfcttiffi^tytf— /l^j£<9$6£li. 



fll 4,230,463^-(Henis^) fcfcV^TIA, £WfcfrJi£Bto 
co a V ^ 1 J a — >- 3' A MX* n — r > 7-t £ :f i£{ AJK £ 

[0010] ifc, r-f y^JWBi. *§'l± 

[0011] ±lB^*^i£i41 5?n^OTtf*XB<0 

■eft*. 

[0012] ^«3i8«*4ii*a(t«flii^*ffii±. maw 
[0013] *mm<omm, mzhtzmz, 

[0014] *^l«B«li. attfiW^KfcJ: 0 * 

**oSflF3r*4fe* ft ffi-TS - . 
[0015] *^c0$ 4>t:ffiCOgW{4, X*±lt^$ 

ti&mmmmz&^x ^mm^comm^mx^ o , 

[0016] fetflfiwgWJi, *^***4>« 

mi-&fzfrco^&tLxcr>, mmwmfrt>Mi&ztLX 

[0017] *^BJtc^S. WWS*i-Ci^44'fflliK<0 

i m^^m<7)wm^nx \ ^mmtmzmn^tix 
(D mm^ ; J^-^mmz^ib. zlxzcd^j*.- 

^{iimtx±.&t^tz>zb. (iii) mn^-^yhi^- 
%<bi>-mwti*it&zk. (iv> mmLimttim 

£~>X&K), -Hmm $ fix v v vWBfOp'iKdMMC § 
tLT v ^S « § T-SIStcD m * flJBrT S i k * *tf . 
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[0018] *&m<W* Lv^HWHWteJ: «9 , MIBSr 

(1) Stately y* t L<(i^cO-Sfcfc^T-r^.TOe 
KrtJB£B*£>-fr4£fc, (2) ^Hgt3tZ/l*lKc0Ph?--f H 
tciJV^T^^A-yPiSMt^-iii:. (3) ^mmtmik 

vm&&vftis.-*M b&ftm-t&zt. (4) t^a.-A' 

(5) «W3*iT^i««<0rtJBfc:S'- 7^b*«?l§^x 

6rtElT>f I«*I2lCt4;i:, (6) ^-5>-hO^ 
<tfcHW*HHfcS-fr«ifc, (7) «W§*iTt^4IWIt 
* -> fc a *W«;3*ro *5rv «ttw rtJBAMHt S ft 
T v ^ A § T*tti<7>&£ Vmt& i i: (8) i 0 , 
E jl wWOfl&WSBttiir ±JEn^*» 9 ^ fc £ 

[0 0 19] c\z\X r*gj fcttj8EE£»*U 
L<{25££«££-£tf. JJEXestcfe^T, «£«£ft 

t v \& mm^co ^ >■ h comm± -e w ajb * *s t s 

T 9 -b * *■ £ *%SI,zfthti h . 
[00 20] *$&BHtf>flB£>jff4 U*£fldlMKfc: i 0 , - 

(I) fSffiO^y y* t L<ia«-Stfc^tt<t«l 

*rtK*IS4 4>-fr*ii:, <II)*1*fttfl*iI8tf>W*J--r H 
\ l z$5^X± i Ji--)V$:mm-h^t, (III) ^RMMHS 
flrCJ'Mft&tfrtJHElM Ffc^SIW"* £ fc , (IV)ty'a- 

k. (V) BEWS^iTV^ftiiWt^rtKfcv'— 5yh**iR9l 

s^ & iz-Ht^mmtmyj f t t . ^mmm 

i'— 9>>**BttS J fri3& t , BHfcUSr^ii:, (vii) ?h 
»^-f K*jgiittMr3t«L. SSittij)E£|*JlS»M Ft 

(VHDHW^-C^ilWItAWaO, — 
*Vtl *Srl vHHt<Z>rt£:tfMf S ftT V ^ it $ XWt 

[0021] w&2tix^&wmb&8%imcom$:m 
mt&w&ismntiitotzm v ^n*stt«, «$* six 

•c* £ . aftftttftttafetts tix \, > h *mm&>nmz 

tmm (y-7>M JSAU WfKS-fr. B*&-t*\ 

[0022] *mmnm 1 L^mmmmiz x zir&zm 

1-^-6 tZt$\i*Xmfftt&. 



2 iz^x , h F^mzmift-fzmRxt^A-^ 

a - 733% t,zi>^Xffift<7)m$%:^-7yb$:Mfrt>W. 

Btc t =ar(«ur=Sr fe=Sr ^ . H F HBk 

ffi^t-|>/t^4oc7)^«*t<7)^tr^t-C^S^\ £ 

[0023] ^z/jl— ^J^'jl— 

so ( 3 3 ' r^-r ) xmitt * £ t tc i o aat sit 

XJdJ«HS««>L<l±SI!Mfkfc:J: OflMkSns. £0?I 

itssti o , tg*ffl(i^^«*t ( hf ) ^mzm^com 

[0 0 24] iK^M&S^fcfcVVt,. Hl^-f- 

[0025] ai 

ag« § trc v ^ -g. ittBt &■ g& w tea a a> ^ h tz & om&n 

*f6BBt«4j»ff * nrflfit:-*-&fc«>. El 1 ~ 6 

[0026] li?) *Sfcfc(t4H FCOrtlSS 

SfeWUHSaH^B (02) *MIHIJJ^ 
I*IM*S£ El 3 CO 6 tz^tX o HZ i/-)VLts:tfKt l m ^ 

t,zmix\*i&ipt>x$>z>. 

[0027] JJBRHbi^S>*ifc«, ^y^-;K^HR 
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v>&mfaitmk-t& (03) . <%^x^mmzftm& 

Tf9WB&4 K CM HJE^j & T* Aft h . r TjSSfflHj j fc 

[0028] ^i^jL— ;KiSB:tffiJtii-5 . 05 tc^-f 

ft, -r<'«#c>— 7yb9{;gi $ft&, iJcv^-c^Wft 
im H7i40fjewriat<oia, mB\=>-iy (ztntzcoy- 

^lltO i, <0 1 3r l> J: 3 C3ifR£ft§ . «8l<9lBL 5^- 

ii«ft<0^-7yhO±#CJ;oT^£ft£ (#*10&tf 

[00 29] ^Sfli^O^iS^M^jlLT^fL^^ 
Jt#>„ SS^ftTV^SrUHF'xcO:/- 7> bcOjSsiii:^ 

ft-g>, 

[00 30] y-;^HFmt«l!tfi 
^4>M3 (05) Cfc^T, SS^§tLTV^V^»t 

[00 3 1 ] 06 fc^rf f#£>ft*I5£t±, 03W5RMJ1W 
[00 32] ftR*^*.*— JktfrtlSNM FfctJWC«§ 

tE^iaCLTfflWrrs. 
[00 33] M2_ 

±ib<o i a ^mmmmAiz &&w.5\ masHx* of* 



»fc*swt, jSMWirtlS'tM FfclfcilcU JfSHJEflJ: 

jjwmztLX^&tmiz&^xii, mtrt&mmux 

m (b°y*-/WiL<fiiBE«g&) ZM-oX^myJ Viz 

ftT v ^tUi^ Tlifc < «*3 *vO vfirv «tt*»&£> 
*ai^-;k*BS8Srt-* J: a t=£E**iB8f * - #T 

[0034] *^o<IO^}S®«(4^J 1 KS^-j: d =5: 
*ftli, jfiWftKOKOSKtfKWflffifciBK 

fS. £<9^fcJ:9*M>;ft4«8i*H6fc:ijr$\ 06 
C&wr, 2o<7)®g$ftTV^^?l^l4{i, 
F £ *s i ^-C iSitt * m A-f & £ fc i "5 TIM S ft*: rtK 
jflJEt i o T 7 >• h &m&% ttX V ^ . 
[0 0 3 5] ^—^yhcoMM 

mmznxM&mmi MBmizn (selective 

clogging of failed fibers , SCFF) fzlsbCO^—y 

yhii8ti,<iiffim?'t'T<r>i>0)-ci>6. tot, 

#4HrVpffHi, M«tJ;DtL<(4SitJ;D, X14^ 

[0036] Wm<r>7')V~ 7°t(4, ^^APSSrW-T 

rfctt, 0.3 ~3-feyf^rXa-7 bWifeS* 
*f Styv-?g#: s Mi.H'7x7 — - * ;p a r^x 
b V)VT!Va— )Vi> i mt& o 

[0037] I^2W;l'- TCDm^mcO-ir— X 

ffiV VBfJtS^ * J f d *>fc ±oT, S C F FMUffitC 

y-^ybimmi-h 2~z><r>-%tmjr&im^^x' 

[0038] *»>aiiWS^^>f T-raHBttcRBSSn 
*#i4. -^-x.^n^Mt;^v^'roscFF(cftt3lL7t 
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[0 0 3 9] Tn-tx;^*-?~-fttirRu:mB 
iCD-b^^gyfcrfcV^'C, S C F PA°5^ — ^ — CDfifJip. 

[0040] mmzti&&i>Mg%:'Ujt-?—ttw& 

[0041] i . mtoxx& S C F FimZtVfc* Vs. 

s-e&^a. 

[0 04 2] 2. SRBfflltfiMC^a^jL— /MSfT-afc* 
y-7Vb ^!f*4#IM W fcfcttSW* 'J V— Tifc § 

^04a^a^JiI(4#^£3rSL WilfJOS, -fe^S 

«^«>a!y(Biiw-^*'c**a u xim^mmx-mi¥ 

LTi>4v\ 

[0 04 3] (PD) ^^^TSia 

1. IWBStLT^ftWt^rtB^)*^- ?yh<vm3\<r) 

4. EHlt^4 a=5r. 16«SilTV^«ffi^P(gg|5fi 
[0 044] SCFFOIgtfe^T, ^f-ggj^fln*. 
^PfggPfuCfe ft 5 WtllZfrfr h D Pi » jtig-r 4 

j&SrSit^&DpsT&S. HlltiJWZT, ##16(44*^ 
*ffi£^U 17«4ISSt^§n^*S-CS> i 9s 

hare**. 

t-)t, Dp =Dpl+D P a+Dps (1) 

[0045] 5 . JJEteiiH- ± 3 =5:«rtriBi£E*teTDpa 



8ESI 1 . ^mWKVfiiSffis- ?>h cofm 
6a« iO^(4. ^RiS*** 1 , 4 

^H04 a (CftJfcWfiK % - 

*^R»*BH40. 3 ~3 -fe y^iKTX<05l«<?5«Ef»rtr* 

[0046] zti^izmtr. m^imTcoxoiz. m 

4>s»t (hf) /\(7)y-7ybS«i*a<)S 
(4. jaT^rx>fa^ct:flea. 

F = ^Dpsr« / (8??x) ( 2 ) 

±^tf, F(iHF^y-7> T-iI3S (cmVsec)T£> 
0. r(4 N »riii#R^&Sfcfl^Lfc^«9HF<Z>|*j 
S (cm) x(4^— 9yh«3»iW»ST*0, 

??{4ftJg (dyne-sec/cm2 (^TX) ) 
[0047] ^%?t*-[p|M*3ajgdx/dt {4. F £^ jl- 

dx/dt =r2 Dp/(8??) x (3) 

[0048] mrtfc^T, MaolMWS: 3oOTjffit 

ffittJS3>- 5 y b IZ-O ^XX'fo h . 

[0049] (a) gft^gX gftOlUy-7yb 
5$(2) -(3) fc*^S. 

x= [2 r 2 Dpt/CST?)] 1 / 2 (4) 

(PD) s 3000-fey^4.°TX«aKJg>— 5> h (X;k 
-71) , 100 $7ny (0.01cm) CDftffiH F^@. & 
t/'Dp l^S— ;U (10 6 dyne/cm 2 )|;o^T, iijgB#^{4S; 
44D. 5 2 X 8 X 30/ ( 2 X10-* X10 6 )=30^\ X'fo 

iit'mwtfmmxfoK). ~-ijvm&&wzzi&m (x 
^^) #jiHtfcj:'3»ffcu «nti*jjKfcj9fa<o»sa 

3cm07|<Oj±4]MDp tCfc^T. ^<i:^0.1 ^OB# 
Pal. ^< i;tl0/xcoWS^^-r4B6«$tLTV^*^ 

[0 0 5 1 ] (b) ftffi^, WKboa^y-^h 

h tzmzmft&m ^mmmzm ^ s <r 1 1> *f a-c* s . 
wftfc 4 o KWE^^fesaBW^athj^^s § a x& 

[00 5 2] ^co4 a tc» *HBB<©flfi«ff4 U^WB 
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fcWC. 5l«Sr<i:tlO/i<Ortat*^-4«WSfi , CV^4 
[0053] (c) feias^-^yb 

s£(4) tciO. 1 v'C— ;KO£E*l£fciiV^*&<OI«Siart 

y+#7X<Vf&& . 3O»0)ftlB&Tf 5 cm<7) P D [Zii X \ 
5$ (4) tCj;-g,#|jftJ±^Dp liIcmHT«*t3b^ 

titzUFMiomti rmcoimz m&t & . tot, ± 

#i±. fiMy-7^h^, SCFFfcfcfUBttJE 

T = 12.8t? g/ ( r 3 d2 g2) 

«?t$ijj±*ffitfc v vtitjiisisitfH f rtim^afH^) 
^<commmmzmmmThh r =io 

0 J^ny, ?7=Hry^TX\ &tA'g =30 dyne/cm 
T = 12.8X0.01X30/(0.01 3 /1/1000 2 )=3.8 fp 

[0058] *fflnr>mtn&& ummmmizx o , o. 

[00 59] glj3 
glftSCFF 

iiscFFd minxmnmtz— &b txnhtih 

S C F FjftftrCfc & . itl-i: il«<oa^<OiacO±S|!3^l 
Ji. H7ZW^8fc*§*i«J:afc, rtlE&tffl&telM H 

fcfiilW-4 Z. b Xfo h . El 7 tcfc v>T . ^*JK?&^ 
SfiT^S. =RSJlSlSF e (/;7v'ftS80»> £»Kt4 

Ktfiiite.fcOilfcSfU. (SF 6 Ji^m 

to0fflMztS\,vcm&ZtLT\ l *& (07) ^-^>-h§ 
^15c7)Jgr7^-^^gyiiffltTfcO. SF 6 (i^E^j.- 

[0 0 6 0] 09fc*iVvr, ^H15*^ft^h$n. a" 

^mma^ntta-t^^xh^. mm^tix^^m 



[0 0 54] tu£t>tUZ&\i> ( UWH D P J;Dt* 
M WVMM Z b X'fo h o 

[0055] nmmz\m^frx°foh^iiK mm-t&% 

®±#x ( = PD) li^HP^fcTHM-*, 

gdx = Dp =2gcos «/r (5) 
( 5^ g {iSSHil^ (981 dyne/sec? ) Tfo 0 » d ii i- 

-^^h^jg (g/crf)r&&) 

[0 0 5 6] itf33fij:0» ftMf-^, r=100 5? 
ny, flffi3fi;fj30 dyne/cm ( £ < ^^Mfl^ftMfflT 
) , tMbft&a = 0 N RV^y—y y h <r>m& 1 g/cm 
3 fcOWC. PD(i^6cm-r"^l)o 

[0 0 5 7] i^SFCCMJfl*— FfcOVvC, ^ 

(6) 

[0061] mim. ^ ^jL-;k5taB*3a«o*ffifc:i 
o sw§t«ti. . wias cff^ Kfcfetts 

^rt:i5 1 ^X ^ 'J j--;P(7)ll!i(7)*ffiT« OiE LT t J: v\ 
[0062] a«#tHBt*»4J: 3 *%BjoSS(i 

m^coxmcommzm ^*c# , ^ 
[HH^ffim^Bj] 

[HI ] *3ffiHfl5n^t35s^«HT*4. 
[02] *W s M?>JM : £^-?v&mx°fo& , 
[03] *«TOwn^*S?mBI"C*4. 
[04] *fKBtf5ZSIt^srt*H"C**. 
[05] *fffiHtfD^e*^"ftH"C*4. 
[06] *%BJ^)Xg5 r ^-f-B&E|T-;f F )-l.o 
[07] &»SCFFffi£i5?*-ttBlT*$. 
[08] S»SCFFj£t3irmErCft&. 
[09] S»S CFF^Sr^-rD&ElTab^o 
[010] ii&SCFF^^^-r^0ffc§. 
[011] SCFFXgti3(tSJ±^ffiT*^-tB&0T" 
35 

5-mmm 

8- -rt^W F 
1 6--4Sii 
1 8---^S 

1 9-m\?-<y 
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[Ell ] [02] [03] [04] [05] [06] [07] 




7ny 1-^— i/coM% 

XMJ-T- 3/4 
K 40 



<72)«BB# 
<72)«l#f 



>fX5x*ffl, -fV-. x*. 
tXA7' (#*5rL) 



